Purpose The purpose of this study was to examine the incidence of psychological complaints and the relationship of these complaints with the quality of life (QOL) and accident-and patient-related factors among severely injured patients after the rehabilitation phase. Methods Patients of 18 years or older with an injury severity score above 15 were included 15-53 months after their accident. Accident and patient characteristics were obtained from questionnaires and the trauma registry. Several questionnaires (Hospital Anxiety and Depression Scale, Impact of Events Scale, and Cognitive Failure Questionnaire) were used to determine the symptoms of psychological problems (anxiety or depression, post-traumatic stress disorder, or subjective cognitive complaints, respectively). The World Health Organization Quality of Life-Bref was used to determine QOL. A reference group of the Dutch general population was used for comparison of QOL scores. Results The participation rate was 62 % (n = 173). At the time of the study, 30.1 % (n = 52) of the investigated patients had psychological complaints. No relation between psychological complaints and somatic severity or type of injury was found. Patients who were employed before the accident or resumed working reported less psychological complaints. Use of any medication before the accident and treatment for pre-accidental psychological problems were positively related to psychological complaints afterwards. QOL of severely injured patients was impaired in comparison with the general Dutch population, but only for those with psychological complaints. Conclusions Psychological complaints seem to be an important and underestimated factor for a decreased QOL among severely injured patients.
that patients reported considerable psychological problems 5 years after a major trauma [1] . However, most QOL observations are based on health-related quality of life (HRQOL) or health status studies. Health status has been defined as the impact of disease on a patient's physical, psychological, and social functioning [11] [12] [13] . In health status studies, patients are asked about their functioning, thereby focusing on disabilities, but not about their (dis)contentment concerning their functioning [14] . By contrast, the World Health Organization Quality of Life Group (WHOQOL group) defines QOL as follows: 'the individual's perception of his/her position in life in the context of the culture and value systems in which he/she lives, and in relation to his/her goals, expectations, standards, and concerns' [15] . Therefore, it also asks patients about their satisfaction with their functioning. The core of this definition is that QOL refers to patients' evaluation of functioning in line with their expectations [16] . Thus, whereas health status only concerns patients' functioning, QOL includes patients' satisfaction with functioning. This QOL is decreased in severely injured patients [17] . However, the relation between QOL and psychological problems after an accident is not clear. Little is known about whether the type of accident, the seriousness of the injury, or the injured body region affects the psychological problems of patients after the rehabilitation phase.
The main objective of the current study was to examine psychological complaints (anxiety, depression, PTSD, or subjective cognitive complaints) in severely injured patients after the rehabilitation phase. The three specific objects were as follows: (1) to determine the incidence of psychological complaints, (2) to investigate the relationship of psychological complaints with the accident-and patient-related factors, and (3) to examine the relationship of the psychological complaints with QOL.
The study was approved by the Medical Ethical Review Board of the St. Elisabeth Hospital.
Participants and methods

Participants
In the St. Elisabeth Hospital, 3,195 trauma patients were hospitalised in the years 2006, 2007, and 2008 , including 470 severely injured patients [Injury Severity Score (ISS) [15] . Those severely injured patients were asked to participate in this study if they were 18 years or older at the start of the study, were still alive, and had a traceable postal address. Before the study began, 144 of the 470 patients had died (31 %), 24 patients were younger than 18 years (5 %), and 21 patients were untraceable (4 %). The remaining 281 patients were eligible to participate. Of these patients, 173 returned the questionnaires (a response rate of 62 %; see Fig. 1 ).
Socio-demographic data (age, gender, household composition, education, employment status, and use of alcohol or drugs), characteristics of the accident (traffic, at work, at home, sports, or attempted suicide), medical data [injury, duration of hospitalisation and intensive care unit (ICU) treatment, and treatment for psychological problems], and symptoms of different psychological problems (anxiety or depression, PTSD, or subjective cognitive complaints) were collected.
Instruments
Demographic data, characteristics of the accident, and medical data were extracted from the regular trauma registry, and a general questionnaire was designed to collect data on socio-demographics, the accident, and their health situation before the accident.
The Abbreviated Injury Scale (AIS) and ISS, which are part of the regular trauma registry, were used to determine the injured body area and severity of the injuries. The AIS is anatomically based and classifies the severity of each injury by body region on a scale from 1 (minor) to 6 (nonsurvivable) [18] . Injuries from all patients were coded prospectively, using the (AIS)-update 98. The ISS is calculated as the sum of the square of the AIS for the three most serious injuries in different ISS body regions. Individual-level overall ISS scores range from 1 to 75 [19, 20] . Different studies have confirmed the validity of the ISS as a predictor of mortality [21] . The reliability of injury coding was found to be substantial, and the reliability of the ISS almost perfect [21, 22] . Only severely injured patients (ISS [ 15) were included in this study, because an ISS of 16 is predictive of 10 % mortality and defines major trauma based on anatomic injury [23] . Within the group of severely injured patients, a cut-off score of 25 is used, because a rapid increase in fatalities is seen when the ISS exceeds the value of 25 [24] .
Several general questionnaires were used to determine different psychological complaints and the QOL of the participants after their rehabilitation phase.
The Hospital Anxiety and Depression Scale (HADS) [25] was used to screen for anxiety and depressive disorders. Both types of disorders are assessed with seven questions. The HADS has a 4-point response scale (0-3) and has been validated. The homogeneity and test-retest reliability of the total scale and the subscales are good (Cronbach's alpha: 0.84 for general medical patients) [26] . The Cronbach's alphas in the current study were 0.83 for the subscale anxiety and 0.86 for the subscale depression. Subscale values C11 for one of the subgroups were regarded as a psychological complaint, as this cut-off score provides the lowest proportion of false positives (1 % for depression and 5 % for anxiety) [27] .
The Dutch version of the Impact of Events Scale (IES; validated translation known as 'Schokverwerkingslijst' [28] ) was used as an indicator for PTSD. According to an examination of its psychometric properties, the questionnaire is reliable (Cronbach's alpha: 0.95) and valid [29] . The Cronbach's alpha in the current study was 0.93. The IES consists of 15 items. Using a 4-point scale, the respondent states whether the content of each statement was present-0 (not at all), 1 (rarely), 3 (sometimes), or 5 (often)-during the past 7 days. A score of at least 35 represents the best cut-off for a probable diagnosis of PTSD [30] .
The Cognitive Failure Questionnaire (CFQ) was used to assess subjective cognitive complaints. The CFQ consists of 25 questions (with a 5-point response scale) about memory deficits, absent-mindedness, or slips of action [31] . The questionnaire has been translated and found to be valid and reliable (Cronbach's alpha: 0.92) [32, 33] . The Cronbach's alpha for the current study was 0.95. Higher scores indicate more subjective cognitive complaints. The correlation between CFQ scores and objective cognitive disorders is very weak, and scores on the CFQ reflect psychological well-being in the cognitive domain. Therefore, high CFQ scores were considered to represent psychological complaints in the current study. Scores of 55 or higher indicate very low self-reported cognitive capacities [33] .
The Dutch version of the World Health Organization Quality of Life assessment instrument-Bref (WHOQOL-Bref) was used to measure QOL [34, 35] . This instrument was used because it is a generic, cross-culturally developed comprehensive questionnaire that measures QOL as a person's subjective perceptions about his or her life with respect to goals, concerns, and satisfaction. The questionnaire consists of questions within the domains of 'physical health' (7), 'psychological health' (6), 'social relationships' (3), and 'environment' (8) and is supplemented with the domain 'general,' which consists of two questions on QOL and general health. Each question has a 5-point response scale. The domain scores denote an individual's perception of the QOL in each particular domain and are scaled in a positive direction (i.e., higher scores denote higher QOL). The reliability and validity of the WHOQOL-Bref are good (Cronbach's alpha: physical health: 0.80, psychological health: 0.74, social relationships: 0.66, environment: 0.73) [36, 37] . In the current study, the Cronbach's alphas are as follows: 0.88 for physical health, 0.84 for psychological health, 0.65 for social relationships, and 0.85 for environment, respectively. The domain values were calculated for each participant in the present study and compared with scores from a reference group of the Dutch general population with a mean age of 54 (SD 16) years [38] .
When patients did not participate, they were called and asked for the reason and some basic information concerning their health status using a 3-point Likert scale from 'good' to 'not good at all.' Procedures Self-report questionnaires were sent by the traditional post. The participants or their caregivers determined whether they were able to answer the questionnaires. The participants were included after written informed consent was obtained and if the questionnaires were completed and returned. The participants started with some socio-demographic questions, questions about their medication and physical and psychological situation before the accident, questions about the accident, and support after the accident. Subsequently, they were asked to complete the questions of the WHOQOL-Bref, SVL, HADS, and CFQ and to return the set of questionnaires by the traditional post. The questionnaires were completed between 15 and 53 months after their accident [mean time since injury 2.8 (SD 0.9) years]. Data were entered in SPSS by a research assistant and checked on completeness and validity. Missing data were replaced with the participant's mean value on the corresponding subscale when one or two items were missing. If more data were missing from an assessment, the assessment was discarded.
Participants were considered to suffer from psychological complaints if they had a HADS score of at least 11 on one of the two subscales, an IES score of at least 35, or a CFQ score of at least 55.
Statistical analysis
To compare the group of non-respondents with the respondents, independent-sample t tests were used for continuous variables, and chi-square tests were used for categorical variables. One-sample t tests were employed to compare the QOL of polytraumatised patients with WHOQOL-Bref data from a Dutch reference group [38] . Chi-square tests were used to investigate the relationship between demographic, accident, and injury characteristics, (39 %) and the presence of one of the psychological outcome parameters. Independent-sample t tests were used for continuous variables. Independent-sample t tests were performed to investigate the difference in QOL between participants with and without psychological complaints. The data were analysed using the IBM SPSS 19 statistical software (SPSS Chicago, IL, USA; version 19.0). The significance level was p \ 0.05 for all tests except the chi-square tests. To take into account the number of tests, a significance level of p \ 0.01 was used for these chi-square tests.
Results
Participants' characteristics
Most participants were male and did not live alone. The mean age was 47 (SD 19) years, and most injuries were caused by traffic accidents. The most common injury was intracranial injury (61 %). Serious intracranial injury (AIS [ 3) was present in 52 % of the cases. The median ISS was 21 (interquartile range [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] , and 86 % of the participants had received ICU treatment. Participant characteristics are presented in Table 1 .
Ten participants indicated that they consumed more alcohol at present than they did prior to the accident. Only one of them drank more than three glasses of alcohol per day. Three participants declared that they used more drugs at present than they did before the accident. Two of these participants did not use drugs before the accident.
The respondents and non-respondents did not differ significantly with respect to age, injured body area, severity of the injury, duration of hospitalisation, or ICU care. Although both groups mainly consisted of males, the females responded significantly more often than males based on a comparison of the respondent and the nonrespondent group (31 vs. 15 %; p = 0.003).
Slightly more than half of the 108 non-respondents could be contacted by phone (n = 56) to determine their health status and reason for not participating. Most of them were not interested (62 %), and 14 % did not want to be reminded of their accident or injury any more. For 16 % of the patients, their health status was too bad to participate. One-third of the contacted non-respondents declared that they did not feel well at all.
Psychological complaints
Sixteen persons of the investigated trauma population had psychological or psychiatric treatment before the accident. After the accident, 52 participants had psychological complaints. Ten of the 52 participants with psychological complaints after the accident also had psychological or psychiatric treatment before the accident. Twenty-one of the participants with psychological complaints after the accident suffered from two (11), three (6), or all four (4) investigated psychological problems. Most common was a combination of complaints of anxiousness with one of the other investigated psychological complaints. A combination of symptoms of PTSD and subjective cognitive complaints or symptoms of PTSD and depression almost only appeared in participants who also had additional psychological complaints. The frequencies of different types of psychological complaints are presented in Table 2 .
Regardless of the type of psychological complaint, approximately 50 % of the participants with post-traumatic psychological complaints had not received psychological or psychiatric treatment after the accident. Thirty-seven participants received psychological counselling after their accident, but no longer experienced psychological complaints.
Relationship between the psychological complaints and accident-and participant-related factors
Participants who were employed before the accident (p = 0.001) and participants who resumed working after the accident (p \ 0.001) reported less psychological complaints. Use of medication before the accident (p = 0.006) and treatment for psychological disorders before the accident (p = 0.006) were positively related to the presence of psychological complaints. No significant association between any accident-or injury-related factor and the occurrence of psychological complaints was found (Table 3) . Psychological complaints were also unrelated to treatment-related factors, i.e., the time elapsed since the accident (p = 0.389), the duration of hospitalisation (p = 0.629), or duration of ICU treatment (p = 0.760).
Psychological complaints and QOL
Participants with psychological complaints displayed worse QOL scores in all domains compared with those without psychological complaints (Table 4 ) and compared with the Dutch reference population (see Fig. 2 ). The QOL of participants without psychological complaints was not impaired compared with the reference population (see Fig. 2 ).
Discussion
The first objective of this study was to examine the incidence of psychological complaints among severely injured patients after the rehabilitation phase. Nearly 30 % of the investigated participants had psychological complaints [anxiety (14 %), depression (12 %), PTSD (11 %), and/or subjective cognitive complaints (13 %)] 15-53 months after the accident. Several participants suffered from more than one psychological complaint. Previous studies found a higher degree of patients with psychological disorders after trauma, i.e., PTSD between 18 and 25 % [23, 39, 40] , and anxiety or depression between 25 and 39 % [41, 42] of the patients. This discrepancy may be due to different cut-off points, because we used conservative cut-off values in the current study, to find a low proportion of false positives for participants with psychological complaints. The discrepancy may also be caused by different procedures. In some former studies, the assessments were conducted by a psychiatrist or trained clinical research assistants, whereas in our study, the questionnaires were self-rated.
The second objective was to investigate the relationship between the psychological complaints and accident-and participant-related factors. We did not find an association between the injured body region and psychological complaints or between the severity of the injury (in terms of ISS) and the number of participants with psychological complaints. This result concurs with previous studies that did not find a relation between psychological outcome and head injury [43] or between the severity of injury and psychopathology [6] . However, Wallis et al. [44] found more anxiety and depression in patients with a hand injury in a burn injury study, which could be caused by the high level of physical limitations, and accompanying dependency on other people's help that is often the case with injured hands.
The presence of psychological complaints seemed to be related to pre-accidental socio-demographic and healthrelated factors. In line with previous studies [8, 45, 46] , females and patients who were unemployed or had psychological complaints before the accident more frequently reported psychological morbidity after rehabilitation. The use of any medication before the accident was related to psychological complaints after the accident. Remarkably, medication for psychological complaints before the injury was not related to psychological complaints after the accident. This finding may be biased by the small number of patients with psychological complaints before the accident.
High prevalence of acute intoxication and chronic alcoholism in trauma patients was found in former studies [47] [48] [49] , and mental disease was found to be attributable to increased substance abuse [50] . However, we could not confirm these results in our study. The use of alcohol or drug may be underreported, because of the self-report method.
Survivors of a severe injury often have difficulties returning to work [51, 52] . In accordance with the previous studies [40, 50] , return to work was related to the presence of psychological complaints after the accident. This association is important, as employment is an aspect of reintegration into society. In addition, disqualification from work causes high costs for society. Moreover, it may prolong psychological complaints leading to additional costs. However, this causality is unknown and should be investigated in a prospective study.
Approximately 50 % of the participants with psychological complaints indicated that they had not received psychological counselling or social assistance after the accident. It is possible that the number of patients with psychological complaints and an impaired QOL after the injury would be lower if they had received more psychological support during the treatment. Therefore, a higher awareness among hospital health care professionals is necessary to place greater emphasis on the involvement of psychological health care during the rehabilitation process of severely injured patients. Routine screening for psychological complaints would assist this awareness of appropriate psychological care.
The third objective was to investigate the relationship between the psychological complaints in severely injured after an injury found an association between both factors [3, 53] . We found similar results in QOL if patients' satisfaction with functioning is taken into account. When we excluded participants with psychological complaints from the analysis, a difference with the Dutch general population was no longer demonstrated. Thus, psychological morbidity appears not only to be an important factor in the decreased HRQOL, but also in the experienced QOL of severely injured patients after the rehabilitation phase. Some important factors that were associated with psychological complaints after the rehabilitation phase, such as return to work and psychological treatment before the accident, are also known to be associated with (HR)QOL [3, 7] . Although a previous study found that QOL was mainly related to living alone [17] , we did not find a relationship between household composition and the appearance of psychological disorders.
Several limitations should be mentioned. First, selection bias may be present, as the response rate was 62 %. However, the group of non-respondents was similar to the group of respondents, except for a slight overrepresentation of women in the respondent group. Although gender did not affect QOL, women were found to suffer from psychological complaints more often than men. Moreover, many of the non-respondents indicated that they did not feel well at all, felt too unwell to participate, or did not want to be reminded of the accident. Therefore, the number of patients with psychological morbidity may be even higher, and the QOL lower in the severely injured trauma population than was found in this study.
Second, recall bias may influence the current results. This problem is well known in trauma care studies. Prospective documentation of patients' physical, psychological, and social well-being or health is impossible because it is not known who will experience an injury. To reduce recall bias, early documentation of health status is advisable. The patients were asked retrospectively for their preaccident physical health and treatment for psychological complaints. The number of participants in the study that indicated that they had treatment for psychological complaints before the accident (9 %) was similar to the number of patients with pre-existing psychological disturbance found in a previous study (11 %) [5] .
Third, we compared the present data with data from a reference group of the Dutch general population, of which the incidence of psychological complaints is unknown. Future studies should incorporate a healthy control group.
Finally, the total number of participants was insufficient for subgroup analysis, and a follow-up was not possible due to the cross-sectional study design. Future studies should include prospective follow-up studies with larger samples. The relationship with physical impairment should also be taken into account.
Conclusion
To our knowledge, this is the first study to show that QOL may only be impaired in the severely injured patients who suffer from psychological complaints. One-third of the participants suffered from psychological complaints 15-53 months after their accident, and only half of them received psychological counselling. Pre-accident mental treatment and inability to return to work (social reintegration) may be risk factors for psychological complaints. It seems that the need for psychological treatment remains underestimated after a severe trauma. Therefore, greater attention should be paid to psychological complaints in severely injured patients during treatment, and routine screening for these complaints may be warranted.
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